Introduction
The inland waters of the world present, in total, about 1570 species of rotifers (Segers, 2007b) , 620 species of Cladocera (Forró et al. 2008 ) and 2814 species of Copepoda (Boxshall and Defaye, 2007) . In Brazil, 800 species of Rotifera (Souza-Soares et al. 2011) , 142 of Cladocera (Smith et al. 2011 ) and 124 of Copepoda (Silva & Matsumura-Tundisi 2011 have been recorded. In the Amazon, a total of 300 species of these groups have been found (Robertson & Hardy 1984 , Keppeler & Gomes 2012 .
Organisms are distributed heterogeneously in space and time, interacting with abiotic and biotic factors, and these interactions depend on contingencies (Scheiner & Willig 2008) . This distribution is associated with severe costs and benefits, such as the occurrence of predation, optimal feeding and environmental conditions (Iglesias et al. 2007 ). These interactions can structure local communities (Cottenie et al. 2003) of zooplankton, especially in lakes (José de Paggi & Devercelli 2011) .
River dynamics, including the formation and extinction of oxbow lakes, are associated with the dynamic work of the rivers (hydro-sedimentation). This way, erosion processes are continuous, although within the limits of the floodplain, and these lakes present high biodiversity, including rare and endemic species (Wantzen et al. 2008 ).
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The present diversity of zooplankton species may be directly related to the large spatial heterogeneity of the floodplains and to seasonal changes in water level fluctuation. These two characteristics favor the occupation of different floodplain habitats, which remain isolated or connected according to the season, thereby providing an exchange of species between the water systems (Lansac-Tôha et al. 2004 ).
The Juruá river presents in its course several oxbow lakes that are lakes shaped like a horseshoe. According to Junk (2001) , the channel of the river acts as axis of migration, local dispersal routes and as refuge for organisms in the period of low waters. The lower courses of very large rivers often represent a fairly homogeneous area with a low number of habitats specific to lotic species that depend partly, on the input of organic matter from the floodplain. The degree to which these water level fluctuations influence the lake ecosystems depends deeply on the morphology of the lake, so that shallow lakes or with large shallow margins are the most sensitive. This paper presents new information on the species richness and numeric density of zooplankton assemblages in five oxbow lakes of the Upper Juruá River.
Material and methods
Study area.-The five lakes studied are oxbow lakes connected to the Juruá river by side channel spillways, located in the municipalities of Cruzeiro do Sul and Rodrigues Alves, Acre State, Brazil (Fig. 1 ). Novo Lake (7°44'01"S; 72°37'56"W ) has a length of 1690 m and maximum width of 120 m, Verde Lake (7°50'02"S; 72°38'21"W) has a length of 3370 m and maximum width of 130 m, St. Elias Lake (7°46'19"S; 72°36'37"W ) has a length of 2730 m and maximum width of 140 m, Moju Lake (7°48'51"S; 72°36'37"W ) has a length of 5040 m and maximum width of 180 m, and the Cigana Lake (7°34'15"S; 72°37'57" W ) has a length of 2820 m and maximum width of 170 m.
Methods.-Samples were collected trimonthly between May 2009 and May 2010, in littoral and pelagic regions of each lake. However, was carry out at the beginning of the samplings a t-test analysis between the two zones (pelagic and littoral), as there was no statistical significance (p <0.05), and a low number density, we chose to consider only a collection point.
Each zooplankton sample was obtained by the filtration of 200 liters of water in a plankton net (55 μm mesh-size), followed by fixation with 4% formalin.
Species richness of the zooplankton assemblage was determined using optical microscopy, and species identification was based on Koste (1978) , Koste and Robertson (1983) , ElmorLoureiro (1997) and Korovchinsky (1992) . The frequency of occurrence (FO) was calculated as FO = O x 100/TO, O is the number of occurrences of the category in analysis, and TO is the total number of occurrences of all categories (Zar 1996) .
For determining numerical densities (ind.m -3 ), ten subsequent subsamples (1 mL) were collected with a pipette and analyzed in Sedgewick Rafter Counting Chambers, in which were counted at least 80 individuals from each sample. In samples with low density, individuals were counted in full. Data quantitative were expressed as mean and standard deviation.
This study was conducted with authorization of the Chico Mendes Institute for Biodiversity-ICMBio, Biodiversity Information System (SISBIO), under the license number 13435-2. The collected material is deposited in the collection of the Federal University of Acre. Statistical Analysis.-The characterization regarding the composition of the five lakes was performed using hierarchical cluster analysis, adopting the Euclidean distance as the coefficient of similarity between the lakes and Ward's algorithm as a method of connection between the groups and the component analysis, resizing the initial set into smaller ones and preserving the variance considered relevant. The new dimensions are formed by the eigenvectors generated from eigenvalues of the original covariance matrix (Hair et al. 2005) . All analyzes were processed in the statistical software Statistica, version 7.0, by Statsoft (Statsoft 2004 ).
Temporal analysis using curve tests for all lakes were conducted in order to find the best fit for them. Table 1 shows the results regarding the zooplankton composition in the lakes Novo, Verde, Cigana, Moju and St. Elias. The five lakes presented 81 species of rotifers, three species of cladocerans, and various forms of copepods and other organisms. The zooplankton composition of the five lakes presented 19 families (Fig. 2) . Rotifers predominated and were distributed in 15 families (Table 1) : the most frequent genera of Rotifera in this study were Lecane and Brachionus.
Results
Cladocerans were represented only by Bosminidae (1 sp.) and Moinidae (2 spp.) and occurred in all lakes, except Moina sp., that did not occur in the Novo Lake, and Bosminopsis deitersi, absent in the lakes Cigana and Moju. luna, Lepadella acrobeles, L. ovalis, Trichocerca myersi, and T. bidens occurred only in the Moju Lake. Cladocerans appeared in more than one lake, but Moina cf. minuta was the only species present in all lakes. As for copepods, only the larval forms (nauplius and copepodite) were frequent and appeared in the five studied environments.
This study found five occurrences new to the Acre State: Asplanchna cf. herricki (Novo Lake), Anuraeopsis coelata (Lakes Novo and Verde) Testudinella cf. aspis (Verde Lake), Floscularia sp. (Lakes Novo, Verde and Cigana), and Lepadella acrobeles (Moju Lake).
As for frequency of occurrence, the most frequent species in the Novo Lake was Brachionus falcatus (100%), followed by Notomata (75%). On the other hand, in the Verde Lake the most frequent species was Brachionus caudatus (75%). In the Cigana Lake, the most frequent species were Notomata (75%), Trichocerca similis (75%), Polyarthra vulgaris (100%), and young forms of copepodites. In the Moju Lake, the most frequent species was Brachionus caudatus (100%), Brachionus dolabratus, and Brachionus falcatus (75%). In St. Elias Lake, the most frequent species were Brachionus caudatus (100%), Brachionus dolabratus (100%), Notomata (100%), Polyarthra vulgaris (100%) and Brachionus falcatus (75%).
The Novo Lake showed the highest density of organisms, with average and standard deviation of 1879±3166 ind. ). The Verde Lake presented highest density of Rotifera (1357±1917 ind.m -3 ), followed by Cladocera (275 ± 550 ind.m ), and Chaoboridae (20 ± 28). The Cigana Lake had the lowest density of individuals, with Rotifera being the highest density (407 ± 108 ind. The species with the largest number of individuals were the rotifers Keratella cochlearis, Polyarthra vulgaris and Trichocerca similis.
The dendrogram in Figure 3 shows a group structure of the studied lakes, considering the most abundant species. The species with the highest discriminatory power in the first principal component were Keratella lenzi (-0.99), Filinia pjeleri (-0.95) and Ascomorpha ovalis (-0.91), located to the left of the biplot graph (Fig. 4) , while the species discriminated in the second principal component were Notomata (-0.92) and Filinia opoliensis (-0.82) (Figs. 4 and 5) .
The temporal variation of each lake is shown in Figure 6 (a, b, c, d, e). It is noted that there showed pattern of variation, fitting a polynomial curve.
Discussion
Rotifera was the dominant phylum in the five lakes studied. The most frequent families in this study were Lecanide, Lepadellidae, Keratellidae, Testudinellidae and Trichocercidae. These families were also present in the studies by Pecorari et al. (2006) and José de Paggi and Devercelli (2011) , in the floodplain of the Middle Paraná River, and lakes of Amazonia (Robertson & Hardy 1984) .
The most common genus of Rotifera in this study was Lecane, which was likewise the most diverse genus in the Santa Fe Lake, Argentina (José de Paggi & Devercelli 2011), and in the study by Oliveira et al. (2010) in the small Preto River and in an artificial pond in Cruzeiro do Sul (Acre), proving it to be a genus with wide geographic distribution, occurring in tropical and subtropical regions.
The genus Brachionus (Brachionidae), considered endemic in the Neotropics, as well, the most frequent in three urban lakes in João Pessoa (PB) (José de Paggi & Paggi 2007) . The most frequent species found by this research were Brachionus falcatus, Brachionus dolabratus, Notomata sp., and Polyarthra vulgaris. In general, they did not appear to be restricted to only one of the lakes, occurring commonly in oxbow lakes, as in lakes Pirapora and Amapá (Keppeler 2003 , Keppeler & Hardy 2004 . Brachionus falcatus also has records in the Amazon rivers, such as the Solimões, Amazonas, White, Negro, Tapajós, Tocantins, and Nhamundá (Robertson & Hardy 1984) . Brachionus dolabratus was recorded in the rivers Solimões, Madeira and Tapajós (Robertson & Hardy 1984) Asplanchna cf. herrickii and Anuraeopsis coelata are also mentioned in African tropical regions, Australia, the Neotropics, Nearctic, East and paleo-Arctic region , being considered cosmopolitan. Testudinella cf. aspis has not been mentioned in the Neotropics, while Lepadella akrobeles was found in the Brígida River in Pernambuco (Melo Júnior et al. 2007 ).
The species with the largest number of individuals were Keratella cochlearis, Polyarthra vulgaris and Trichocerca similis, which also showed a high numerical density in the lakes Pirapora and Amapá (Keppeler 2003 , Keppeler & Hardy 2004 . These organisms were also abundant in other ecosystems of Brazil, such as the Alto Tietê River (Lucinda et al. 2004 ), a reservoir in Curitiba (Serafim-Júnior et al. 2010) , and in sub-tropical and tropical areas, like the limnic ecosystems of Pernambuco (Melo Júnior et al. 2007) , which are tropical.
The studied lakes, in general, showed distinct compositions, with only the Lakes Moju and Cigana showing high similarity. The Novo Lake showed a different pattern regarding the species found, since there is a division separating the lakes Moju and Cigana from St. Elias and Verde. This separation was also evident in principal component analysis considering the first two components, managing to retain 77.5% of the original variation. This difference in lakes is possibly associated with the migration of species from the river for the lakes or contrariwise.
Several species showed high discriminatory power: Keratella lenzi, Filinia pjeleri, Ascomorpha ovalis (factor 1) Notomata and Filinia opoliensis (factor 2). Keratella lenzi was also dominant in the oxbow lake Massacará, originated from the Paraopeba River, São Francisco Basin in Minas Gerais (Sampaio & López 2000) , as well as Ascomorpha ovalis in the Sapucaí River, Furnas reservoir, also in Minas Gerais. Filinia pjeleri was also the dominant species in the Amapá Lake, Acre (Keppeler & Hardy 2004) . In the same lake were also dominant Filinia opoliensis, which were also dominant in the Brôa Reservoir (Rodriguez & Matsumura-Tundisi 2000) .
The richness and density of zooplankton species in the studied lakes is equivalent to what is usually observed in other tropical and sub-tropical systems, showing the wide geographical distribution presented by the Rotifera.
Species richness was different between the lakes, because of the combination of a number of factors and conditions. This could have been due to differences in morphology, considering size and width. This influences the migration of species from rivers to lakes and vice versa. Another factor that contributed to species richness was the low presence of Chaoboridae, zooplankton predators. This was observed in the steady dominance of small rotifers.
The organisms are not only heterogeneously distributed in space, but also in time. Each lake had its peculiarities, presenting a distinct composition and dominance. Only 7% of all organisms occurred in 75 to 100% of the samples, which is possibly associated with species migration from the river to the lake. 
